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The March of Large Wildfires 
in CA

2013 Rim (255,000+ acres)

2013 American (22,000+ acres) 

2013 Aspen (22,000+ ac.)

2014 King Fire (98,000+ acres) 

2015 Willow (6,000+ acres)

2015 Valley (76,000+ acres) 

2014 French (13,000+ acres)

2016 Sobranes (132,000+ acres)

2016 Chimney (46,000+ acres)

2015 Butte (76,000+ acres) 

2015 Rough (151,000+ ac.)

2016 Cedar (29,000+ ac.)



Mortality: expect more 

large fires to fill in, especially 
areas of high mortality and fuel 

loading

Proactive Landscape 
Approach:
• Use recent fires as anchors 
• Coordinate with fuel 

reduction thinning 
treatments

• Apply landscape scale 
prescribed fires and 
managed wildfires to fill 
gaps and maintain treated 
areas

• Prioritize high mortality 
areas?

2016 Sobranes (132,000+ acres)

2016 Chimney (46,000+ acres)

2015 Rough (151,000+ ac.)

2016 Cedar (29,000+ ac.)



Modeling Mortality enhanced 
smoke: the 2016 Cedar Fire

2016 Sobranes (132,000+ acres)

2016 Chimney (46,000+ acres)

2016 Cedar (29,000+ ac.)



Modeling Mortality enhanced 
smoke: the 2016 Cedar Fire

Cedar Fire final IR Perimeter

Unburned area (20-35 dead trees 
per acre)



Potential (Modeled) Smoke from WF vs. a Proposed Rx fire in a high mortality area
(Near the 2016 Cedar Fire)

*Note that BlueSky is an experimental computer model that tries to predict smoke at the surface from modeled fire—This used here for illustration purposes only. Degree of redness here 
represents a proxy for daily 24 hr average PM2.5 concentration at the surface. These colors should not be as taken as literal predictions of concentrations at monitors, but as indicators of 
relative intensity and probability of seeing additional PM2.5 at the surface from the fire being modeled. Areas that are more red are likely to see more smoke, all other things being equal,
but look at the differences between scenarios, not the absolute concentrations.

Spring Rx (June 11, 2016; ~1000 acres/day; 1200 tons PM2.5)August Wildfire (Aug 20, 2016, 1000 acres/day; 1200 tons PM2.5) August Mortality Enhanced Wildfire
(Aug 20, 2016, 1000 acres/day; 3000 tons PM2.5) 

August Mortality Enhanced Wildfire
(Aug 20, 2016, 1000 acres/day; 48,000+ tons PM2.5) 



Effective Smoke Management for Large Fires
for Wildfire or Prescribed fire



1a) Monitoring both Wildfires and Resource Objective/Rx Fires

Over wide areas, it’s important to show where smoke is, and is NOT



1b) Monitoring both Wildfires and Resource Objective/Rx Fires

Over wide areas, it’s also important to be able to compare monitor 
readings: https://tools.airfire.org/monitoring/v3/

Expecting graphs that will relate hourly “nowcast” to activity 
advice for the 2017 wildfire season

https://tools.airfire.org/monitoring/v3/


2) Modeling for both Wildfires and Resource Objective/Rx Fires

(Model resolution has improved from 4km to 2km, 
thanks to CANSAC Tim Brown/DRI and the USFS PNW 
Airfire team)



3a) Messaging for both Wildfires and Resource Objective/Rx Fires

http://californiasmokeinfo.blogspot.com/

An automated, standardized one-pager is on its way for the 2017 wildfire season



3b) Messaging for both 
Wildfires and Resource 

Objective/Rx Fires

https://www3.epa.gov/airnow/airaware/wildfires.html
(now supported formally by EPA)

https://www3.epa.gov/airnow/airaware/wildfires.html


Forest and Air Quality Management Goals are Aligned, Not Opposed
• Large Wildfires are eating our [air quality] lunch!

– Unplanned, and occurring during worst dispersion of year
– (Re)homogenizing fuels over hundreds of thousands of acres (i.e., more big fires, 10+ years post)
– 1000’s of tons PM2.5 per day; substantial air quality impacts (regulatory)
– Health of millions of people impacted, at enormous cost (public health)

• We are learning from wildfires how to deal with fire and smoke at large scales:
– Smoke monitors to gage current air quality and public health impacts, over wide areas 
– Modeling to predict where the smoke is going to be, and to assess tradeoffs with large scale fires 

at better times of year
– Messaging and communication with stakeholders (air districts, schools, public health officials, 

public and social media)

• We can apply those lessons (and tools) to treat the landscape proactively (i.e., Rx 
and WFRB)
– limit growth on future fires (including high tree mortality areas)
– minimize per acre impacts to public health
– Using the tools we have been refining for wildfire

• BlueSky Playground scenarios
• WHEN? Seasonal dispersion*
• WHERE? Remote sensing of “snow-off” and seasonal fuels outlooks*



WHEN AND WHERE? Planning tools 
for implementing and modeling 

large-scale Rx and Resource benefit 
fire

Interagency Air And Smoke Council (IASC)
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Burning at scale takes extra time and preparation
(but can protect regional air quality from megafire by limiting daily fire spread)

• Applying the smoke framework:
– Smoke Monitors ordered and deployed
– Modeling scenarios explored to guide monitor 

placement and public messaging
– Messaging and communication with stakeholders 

(air districts, schools, public health officials, public 
and social media)

• Planning for implementing the smoke 
framework
– BlueSky Playground scenarios
– Seasonal dispersion
– Remote sensing of “snow-off” and seasonal fuels 

outlooks

• Can we burn more area by using more of the 
calendar?



Overview of BlueSky Playground Ins and Outs

• Fuels (1, 10, 100, 1000, 10,000 hr, 
in tons/acre)

• Representative day(s) (When do 
you think you’ll burn?)
– Right now, you have to find a day 

in the past couple years that best 
represents the desired dispersion

• Shapefiles/KMZ or other spatial 
data (Where [lat/long], fire 
progression, and how many acres 
per day?)

Inputs Outputs

• Daily Emissions: tons/acre, 
and total tons PM2.5, 
PM10, NOx, etc

– General rule of thumb: 
Emissions (PM10/ac ~ fuels 
(biomass per acre)/100)

• Dispersion (KMZ and 
webbased as hourly, daily 
max, and daily average)

https://playground.airfire.org/login.php

https://playground.airfire.org/login.php


Can we burn more area by using more of the calendar?
(When to burn)

Good dispersion is “More likely 
than not” (50th percentile of 

historical variability)

Good Dispersion is a “pretty 
good bet” (80th percentile of 

historical variability)

LEGEND

• Some times and days of the year are always pretty 
good

• CARB has kept a database of all burndays, in all air 
basins

• We can “map” these good burn days, seasonally, 
and use them to target large projects 



General Patterns
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• Across the historical record (1998-2016), and throughout CA 
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So. Sierra/SJV 
Rx “best bets”

3rd week in May

June 19-21

More likely than not

Pretty good bet

LEGEND

*Note: at the request of 
the San Joaquin air district 
I’ve split the analysis by 
elevation: the …5k suffix 
refers to areas of the San 
Joaquin air basin above 
5000 feet; the 3.5k refers 
to areas between 3 and 
5000 feet elevation

June 9-11

Spring lowest points are pretty good (90% of 
the days!)

Fall lowest points are still pretty good (70-80% 
of the days!)

Late Feb/First 
week of March

Most of March/April/May

Late Sept/Early 
Oct

Mid Oct +Nov

3rd week in June

Mid Oct +Nov

Summer lowest points are still OK (60-70% of 
the days!)

Early August?



Longer burn windows show the same 
pattern for the Central Sierra, just with 
lower frequency (less likely to happen)
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Longer burn windows show the same pattern for the 
Southern Sierra, just with lower frequency (less likely to 

happen)
1 day burn windows (Southern Sierra)

5 day burn windows (Southern Sierra)
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Evaluating Other Temporal Constraints

• Wildlife considerations (e.g., limited operating 
periods)

• Crew availability

• Public expectations

• Fuels and moisture

• Snowmelt and drying



2013 Rim Fire (8/29 perimeter, ~149,000+ 
acres) 

Previous Fire TreatmentsPrevious Fire TreatmentsPrevious Fire TreatmentsPrevious Fire Treatments

Potential Large-scale Burning in Yosemite/Sierra NF

Approximate area of further concern 
(~130,000 acres)

Previous Fire Treatments

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

Previous Fire 
Treatments

Previous Fire 
Treatments

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

January (2011, a wet 
year)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

February (2011, a wet 
year)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

March (2011, a wet 
year)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

April (2011, a wet 
year)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

May (2011, a wet 
year)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

June (2011, a wet 
year)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

July (2011, a wet 
year)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



Fire and Ice: 
(mapping the timing of areas that have been snow-free for 3-5 weeks)

March 2017
(LATEST)

2017 Bishop Creek Rx 
(~1200/5400+ acres)?

2017+ Proposed “resilient landscapes” interagency project area 
(YOSE and Sierra NF, ~30,000+ acres)



This is derived from a MODIS snow cover product: 
covers the whole West 

http://nsidc.org/data/MOD10A2/versions/6


